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The Combining Volumes of Hydrogen and Oxygen. F. P. 
BURT and E. C. EDGAR (PhiZ. Trans., 1916, [ A ] ,  216, 393-427). 
-Although the values obtained by Scott and by Morley for the 
combining volumes of hydrogen and oxygen are nearly equal, i t  
has been considered advisable to carry out a further series of 
measurements, because of the fact that  the corrections which must 
be applied to Morley's data are somewhat uncertain. I n  order 
t o  eliminate errors due t o  uncertainty in the temperature and 
pressure coefficients, the gases, before combination, were measured 
a t  Oo and 760 mm:, that  is to say, under the co,nditions of the 
density determinations. 

The experience of previous workers shows that the chief diffi- 
culty presented by the problem is the preparation of the two 
gases in a state of purity, and particular attention has been given 
t o  this point, the methods adopted for  the ultimate purification 
of the gases being physical rather than chemical in nature. 

The hydrogen obtained by electrolysis of an aqueous solution 
of barium hydroxide which had been recrystallised four times was 
purified by two different methods. I n  the one method, the dried 
gas was subjected to the action of cocoa-nut charcoal at, the 
temperature of liquid air, and in the second the gas was made to 
pass through the walls of an electrically heated palladium tube. 
The oxygen was prepared either by electrolysis of aqueous barium 
hydroxide or by heating potassium permanganate, and was purified 
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by condensation and subsequent fractionation of the liquid 
oxygen. 

The procedure adopted in determining the ratio of the com- 
bining volumes was to explode one volume of oxygen with rather 
more than two volumes of hydrogen, the volumes of the gases 
being measured consecutively in the same apparatus and t o  deter- 
mine the volume of the residual hydrogen. By working with 
hydrogen in excess, the possibility of the formation of such sub- 
stances as ozone, hydrogen peroxide, o r  oxide of mercury is 
diminished or eliminated. 

Five series of experiments were made according to this method, 
and a sixth series in which the oxygen was taken in slight excess. 
Although no particular stress is laid on the results obtained by 
the last series of observations, it is claimed that they afford 
evidence thaji there is no constant error attaching t o  the employ- 
ment of an excess of hydrogen. The final conclusion is that  the 
volume ratio is represented with a high degree of probability by 
the figure 2.00288 a t  Oo and 760 mm. This differs from Scott’s 
value by only 3 parts in 200,000. 

By taking Morley’s values for the density of hydrogen, 0.089873, 
and oxygen, 1.42900, this ratio gives 1.00772 for the atomic weight 
of hydrogen. More recent measurements of the density of oxygen 
have given the somewhat higher value of 1.42905, and in com- 
bination with the volume ratio this gives 1.00769 for  the atomic 
weight of hydrogen. It is considered improbable that any further 
alteration in the density ratio will appreciably alter this value, 
and the authors draw the conclusion that the true value of the 
atomic weight of hydrogen lies very close to 1.0077. H. M. D. 

The Thermal Decomposition of Hydrogen . Peroxide in 
Aqueous Solution. WILLIAM CLAYTON (T~uns.  Furaday Soc., 191 6 ,  
1 1, 164--171).-Hydrogen peroxide, does not volatilise appreciably 
from its aqueous solutions a t  50-60°. The rate of decomposition 
is not a f f e d d  by stirring. Traces of colloids greatly accelerate the 
decomposition. The most important factor is the purity of the 
water useld as solvent, the tap-water employed giving a rate which 
is fifty times that  of the best conductivity water. Either silica or 
wax-lined glass flasks may be used for the determinations. 

C. H. D. 

Solubility of Oxygen in Salt Solutions and in the Hydrates 
of these Salts. C. G. MACARTHUR ( J .  Physical Chew,., 1916, 20, 
495-502).-The solubility of oxygen in solutions of salts and 
sucrose of concentration varying between N/16 and 10N, has been 
determined by the manganese, hydroxide method a t  25O for the 
following salts : Lithium chloride, sodium ehloridel, potassium 
chloride, rubidium chloride, czesium chloride, sodium bromide, 
potassium brolmide, potassium iodide, potassium nitrate, sodium 
sulphate, potassium sulphab, magnesium chloride, barium chloride, 
calcium chloride, and ammonium chloride. From the density of 
the solutions and the solubility of oxygen in thelm, the degree of 
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hydration of the above-mentioned salts is calculated. I n  all case6 
an increase in the concentration of the salt decreases the solubility 
of oxygen in a perfectly regular manner. Ammonium chloride has 
a very large effect on the solubility of oxygen; thus, for example, 
a N-solution of ammonium chloride dissolves only 0.07 C.C. of oxygen 
per litre. I n  the case of sucrose, it is shown that  oxygen oxidises 
the sugar, and this interferes with the estimation of the amount 
dissolved. Potassium chloride, bromide, and sulphate and the 
chlorides of barium, calcium, and magnesium give hydration values 
which are approximately correct. The other salts give low values 
€or highly ionised solutions, indicating that  the particular ions 
increase the solubility of oxygen t o  a definite extent which is 
specific for that  particular ion; or that  i t  is the potential difference 
bct-ween the two ions present that  causes this increase in oxygen 
solubility. J. F. S. 

Reduction of Selenic Acid. W. CECHSXER DE CoNmcir and 
CHAUVENET (Ann.  Chim. anal., 1916, 21, 114).-A dark reddish- 
brown precipitate of selenium is obtained when selenic acid is 
boiled with the addition of formic, oxalic, malonic, or pyruvic 
acid; the precipitate is only slightly soluble, if a t  all, in carbon 
disulphide, and appears t o  be’ identical with that  produced by the 
action of sulphur dioxide on selenic acid. The latter is not reduced 
by acetic or  succinic acid. w. P .  s. 

The Synthesis of Ammonia. ZEVGIIEIJS (Compt. r e d . ,  191 6, 
162, 914-916).-Three series of experiments were made with the 
object of synthesising ammonia a t  low temperatures. I n  the first 
series, about 2200 C.C. of a mixture of hydrogen and nitrogen in 
the correct proportions were passed during ninety minutes through 
a tube containing 10 C.C. of water, or water acidified with sulphuric 
acid, heated a t  90°, together with a =eta1 t o  ‘ I  atomise ” the hydro- 
gen. The metals used included platinum sponge, platinum black, 
and colloidal forms of platinum, palladium, silver, copper, mercury, 
and gold. I n  every case small quantities of ammonia were formed, 
colloidal silver in acidified water producing as much as 32.4 C.C. of 
A7/ 100-solution of ammonia. 

I n  the second series of experiments a current of hydrogen was 
passed through a solution evolving nitrogen by the decomposition 
of a mixture of sodium nitrite and ammonium chloride. Small 
quantities of ammonia were produced. 

I n  the third series of experiments a metallic catalyst, was added 
to the solution from which nitrogen was being produced, and the 
hydrogen was passed through as before. I n  these circumstances, 
both gases hfeing in the atomic condition, more than 40% of the 
possible yield of aininonia was obtained when colloidal palladium 
was used, and 35% with colloidal platinuin, tliese metals being 
prepared by Paals’ rnethorl (A . ,  1904, ii, 180). E. H. R.  

Electrolytic Preparat;on of Perborates. K. ARNDT (Zeitsch. 
EIPktrochem., 1916, 22, 63-64).-A solution of 40 grams of borax 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
16

. D
ow

nl
oa

de
d 

on
 2

6/
10

/2
01

4 
21

:2
7:

40
. 

View Article Online

http://dx.doi.org/10.1039/ca9161005427


ii. 430 ABSTRACTS 6 F  CHEMICAL PAPERS, 

and 120 grams of anhydrous sodium carbonate is electrolysed between 
a platinum gauze anode and a cathode made of t in tubing bent in 
a zigzag form round the  anode. A current of water is circulated 
through the cathode, whereby the  Lemperature is kept below 1 8 O .  
A current of 20 amperes is used with an anode 8 x 6 em. a t  6 volts. 
After an hour the  current is stopped and the solution cooled, when 
about 20 grams of sodium perborate separates out in small crystals. 
This is washed with a little ice-cold water and dried. A somewhat 
bettkr yield can bte obtained if 0-1 gram of sodium chromate and 
1 drop of turkey-red oil are added t o  the  solution. For the pre- 
paration of solutions of sodium perborate for bleaching purposes, it 
is recommended tha t  the anode should be smeared with vaselin. I n  
these circumstances, a yield of 27 grams per litre can be very 
efficiently obtained. J. F. S. 

Extraction of Radium from Carnotite Ores with Concen- 
trated Sulphuric Acid. HERMAN SCEILUNDT ( J .  Ph ysicnl Chenz., 
191 6, 20, 485-494).-Carnotite is boiled with concentrated sul- 
phuric acid, whereby the radium and barium compounds present are 
converted into soluble hydrogen sulphatels. The solution is filtered, 
and the radium obtained by dilution, when radium and barium 
sulphates are precipitated. Two types of carnotite ores are dealt 
with, a low grade ore containing 1.66% U,O,, 4.03% VzOs, and 4.88 
parts of radium per billion, and a high grade ore contlaining 14.39% 
U,O,, 9.67% V,O,, and 42.78 parts of radium per billion. It is 
shown tha t  by using sulphuric acid of more than 78%, a t  least' 
90% of the radium present in t'he ore may be recovered. A table 
of experimental data is appended to the paper, which shows the 
souroes of loss of radium in the  extraction, and compares the actual 
amount recovered with tha t  actually present. J. F. S. 

The Behaviour of Certain Metals towards Acids containing 
Hydrogen Peraxide. E. SALKOWSKI (Chent. Zeit., 1916, 40, 
448-449).-Certain metals which are either insoluble or only 
soluble under other conditions in acids dissolve often in the cold 
and diluted acid, when hydrogen peroxide is present. With hydro- 
chloric acid the  action is due t o  the  generation of free chlorine, 
and all metals except those which form insoluble chlorides are dis- 
solved. Mercury is unacted on, however, and the formation of 
mercurous acetate when acetic acid and hydrogen peroxide are 
employed shows tha t  oxidation to the  bivalent condition is not 
possible under the  conditions of the reaction. I n  dilute sulphuric 
acid containing hydrogen peroxide, copper, silver, mercury, nickel, 
and bismuth are soluble, whilst tin, lead, gold, platinum, and anti- 
mony are not attacked. Glacial acetic acid containing hydrogen 
peroxide attacks, even in the cold, copper, silver, lead, mercury, and 
bismuth, whilst on tin, nickel, gold, and platinum i t  remains without 
action. It is stlggested tha t  hydrogen peroxide, in conjunction 
with an acid, should find a wider application in analysis for the 
solution of metals and alloys. G .  F. M. 
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Densities of Alkali Metal Amalgams and Mercury. JAMES 
R. WITHROW ( J .  Physical Chem., 1916, 20, 528-531).-Polemical; 
calling attention to the fact t h a t  sodium, potassium, and lithium 
amalgams are lighter than mercury, and not heavier, as is sug- 
gested in  a diagram by Kerp (A., 1898, ii, 516), who depicts and 
labels solid potassium amalgam as settling below metallic mercury 
and dilute amalgam. This error is also copied into Abegg’s 
Handbuch. A list of specific volumes oE alkali amalgams is quoted 
from Maey (A., 1899, ii, 547). 

Unusual Explosion in Connexion with Potassium Chlorate. 
FLOYD E. ROWLAND (J .  Ind. Eng. Chem., 1916, 8, 517-518).-A 
pmtle and mortar had been used for powdering potassium chlorate, 
and had then been washed and dried. A few days later the  same 
pestle and mortar were used t o  crush some pumice stone, when 
explosion occurred, the pestle and inortar being shattered. The 
wooden handle of the pestle liad been sealed into the  ball with 
sulphur, and a small amount of the chlorate had evidently worked 
iiito the crevice, come into contact with the sulphur, and thus 

The Solubility of Sodium Hydroxide in Liquid Ammonia. 
MICHEL SKOSSAREWSKY and NICOLAS TCHITCHINAZ~ ( J .  Chin). 
phys. ,  1916, 14, 153--175).-According to measurements of the 
solubility of sodium hydroxide in pure liquid ammonia which 
were made by the direct method and by the conductivity method, 
the saturated solution contains only about 2.5 mg. per 1000 grams 
of solvent, or 1.8 mg. per litre. Traces of water have a consider- 
able influence on the solubility of the hydroxide. 

J. F. S. 

caused the explosion. w. P. s. 

H. M. D. 

The Allotropy of the Ammonium Haloids. 11. F. E. C. 
SCHEFFER (Proc. K ,  Akad. Wetensch.  Amsterdnm, 1916, 18, 
1498-1513. Compare this vol., ii, 31).-It has been shown 
previously tha t  there are two enantiotropic forms of ammonium 
chloride with a transition temperature a t  184.5O. The heat change 
involved in this transformation has been determined by calori- 
metric experiments, in which weighed quantities of ammonium 
chloride heated to  accurately measured temperatures above and 
below the transition point were introduced into the calorimeter 
and dissolved in  the contained water. From the  data thus 
obtained, the heat of transformation of the a- into the &form is 
calculated to be -1030 cal. 

The existence of enantiotropic forms of ammonium chloride is 
of particular interest in view of the fact t ha t  Wegscheider (A., 
1909, ii, 23) has suggested tha t  the difference in  the vapours of 
dry  and of moist ammonium chloride may be due to the existence 
of polymorphic forms, the one being transformed into the other 
under the catalytic influence of water vapour. The available data 
are examined i n  reference to this hypothesis, and the author 
arrives a t  tBhe conclusion tha t  i t  is untenable. The desirability of 
further experiments on the vaponr pressures af dry ammonium 
chloride is emphasised, H. M. D. 
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Causes of Error Affecting Determinations of Atomic Weights. 
V. Gaeeous Impurities contained jn Silver with Reference 
to its Use as an Auxiliary Atomic Weight Standard. PH. A. 
GGYE and F. E. E. GERMANN ( J .  Chim. phys., 1916, 14, 204-243). 
-In view of the important position which silver occupies in con- 
nexion with the determination of the atomic weights of the 
elements, the authors consider that  recent measurements of its 
atomic weight are not sufficiently concordant and that  some 
hitherto unsuspected source of error is responsible for  the dis- 
crepancies between the several values obtained in different series 
of experiments. 

The assumption that  the lack of agreement is partly due to the 
presence of gaseous impurities in metallic silver is found t o  receive 
considerable suppor€ from experiments in which the authors have 
investigated the small quantities of gas which are retained by the 
metal after it has been fused in an atmosphere of hydrogen, the 
gas being bubbled through the molten metal. Although the 
amount of hydrogen retained by the metal after this treatment is 
negligibly small, it is found that certain other gases, notably carbon 
monoxide, may be retained in quantities sufficient to account for 
appreciable variations in the experimentally determined atomic 
weight. The gas was liberated by converting the metallic silver 
into silver iodide by the action of gas-free iodine and analysing 
the gas by means of the apparatus described by the authors (this 
vol., ii, 445). Other experiments show that  the gaseous impurity 
is not uniformly distributed throughout the metal, the gas content 
varying according to whether peripheral or central portions of 
the metal are examined. 

The quantities of gas found in the samples of silver with which 
the experiments have been made are shown t o  be, of sufficient 
magnitude to account for appreciable variations in the determina- 
tion of the atomic weight of silver. H. M. D. 

Metallic Calcium and its Use in Gas Analysis. A. S I E V E R T ~  
(Zeitsch,. BZaktrochem., 1916, 22, 15--18).-1t is shown that 
metallic calcium exists in an active and an inactive form as far 
as its power of absorbing gases is concerned. Active calcium 
commences to absorb nitrogen a t  300°, and has a maximum action 
at  440O; as the temperature is further increased the rate of com- 
bination slowly decreases until a t  800° i t  has ceased. The velocity 
of absorption is dependent on the presence of a layer of nitride, 
and is only brought to its maximum value after such a layer has 
been formed. The velocity of nitride formation is expressed by 
v=kp4/3,  in which v is the velocity, r, the nitrogen pressure, and 
X: a constant. The inactive form of calcium only commences to 
combine with nitrogen a t  800°. The difference between the two 
forms is not due t'o the existence of allotropes, but  rather to the 
state of subdivision. The active variety is prepared by slowly 
coo1in.q molten calcinm. This variety produces calcinm nitride, 
which is brown in colour. The non-active form is produced by 
suddenly cooling calcium from 840° ; this variety produces a black 
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nitride. Active calcium absorbs hydrogen bet ween 150° anJ  300° 
mid above GOO0. Calcium nitride absorbs hydrogen, carbon 1~1011- 

oxide, carboil dioxide, a i d  iriethane. These properties of calciuin 
iiiake it extremely useful for the estimation of the inactive coii- 
stituents of the atmosphere. Details of the experimental methods 
of effecting this estimation a re  indicated in the paper. J. F. S. 

The Maximum Solubility of Calcium Sulphate. HENRY LE 
CHATELIER (Compt. rend., 1916, 162, 931-932j.-Polemical. A 
reply to Colson (Compt. rend., 1916, 162, 753). W. G. 

The Several F o r m s  of Calcium Carbonate. JOHN JOHNSTONE, 
H. E. MERWIN, and E. D. WILLIAMSON (Amer. J. Sci., 1916, [+I, 
41, 473-512).-A critical r6sum6 of the known facts concerning 
the several forms of calcium carbonate, of the methods available 
for obtaining and identifying them, and of their physical proper- 
ties and stability relations. Besides the two well-known fornis, 
calcite and aragonite, a third crystalline form has been identified 
by the authors, and is referred to as pCaCO,. This form was 
obtained best by precipitation a t  60°, but was always contaminated 
with calcite or aragonite, from which it could be separated by 
flotation in a liquid D 2.6. It has D 2.54, those of calcite and 
aragonite being respectively D 2.71 and D 2.88. It forms inicro- 
scopic plates belonging to the hexagonal system. Uniaxial posi- 
tive interference figures were observed, and the refractive indices 
were determined, 1-550 and 1.650 within about +0*005. Other 
reputed forms of calcium carbonate are either identical with one 
or other of the above three forms, or, as in the  cases of '' vaterite " 
and '' amorphous " CaCO,, are not definite forms, their divergent 
properties being due t o  differences in size of grain and mode of 
aggregation. 

Of the three forms, calcite is the  stable one, a t  ordinary 
pressures, between Oo and 970°, above which temperature it inverts 
irreversibly t o  a-CaCO,. Aragonite and p-CaCO, are always un- 
stable towards calcite, and their conditions of stability have not 
been determined, although there is some indication tha t  aragonite 
has a stable field of existence below -looo. Aragonite does not 
change into calcite a t  an  appreciable rate below 400O; p-CaCO, 
persists indefinitely a t  the  ordinary temperature when dry, but 
when heated goes over into calcite. 

Calcium carbonate hexahydrate is precipitated in alkaline solu- 
tion a t  Oo. It forms microscopic b u t  well-formed, colourless, mono- 
clinic crystals. The only forms observed were the prism and the 
three pinacoids : a : b : c = 1.02 : 1 : ? ; 2 3  = 7 2 O  * 3O. The refractive 
indices are : a= 1.460, /3 = 1.535, y = 1.545. 

The natural occurrence of the  different forms of calcium 
carbonate is discussed, with special reference to  the production 
under natural conditions of the unstable form, aragonite 

E. H. R. 
The Zinc-Copper Couple Hypothesis of Brass Corrosion. 

ARNOLD PHILIP (Trans. Faraday SOC., 1916, 11, 244-257).-Both 
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the a and the /3 phases of brass are solid solutlons, and may be 
regarded as consisting of minute particles of copper and zinc iu  
juxtaposition, and on this view the corrosion of brass is regarded 
as due to the electrolytic action between such local couples. The 
effect of an external difference of potential on such an arrange- 
ment of small couples is shown by diagrams and formulz. Experi- 
ments are being made to determine the effect of varying this 
external difference of potential. 

The Corrosion of a Solid Solution-70 : 30 Brass. W. E. 
GIBBS (Trans. Faraday Soc., 1916, 11, 258--266).-The rate of 
corrosion of copper in sea-water is diminished by alloying with 
zinc until the alloy corresponding with the formula CuZn is un- 
att,acked by sea-water a t  the ordinary temperature. There is a 
secondary minimum a t  70% Cu, but this disappears after the 
corrosion has proceeded for a few weeks. 

The initial rate of corrosion of 70:30 brass increases with 
rising temperature up to 50° and then rapidly diminishes. The 
diminution with time is more rapid a t  high temperatures than a t  
low. At first the attack is chiefly on the copper, then it becomes 
general, and finally zinc is increasingly dissolved in preference t o  
copper. Pure copper dissolves readily in sea-water a t  first, but 
the action is then interrupted, probably by the formation of a 
film. The influence 
of aeration and concentration of the sea-water is also considered. 

Hard-drawn brass corrodes less rapidly than the annealed alloy, 
but there is a larger proportion of zinc in the corrosion product. 
Attached particles may act electrolytically o r  may serve for the 
accumulation of oxychlorides. 

C. H. D. 

Zinc is soon covered by a film of carbonate. 

C. H. D. 

Egyptian Blue. LAURENZ BOCK (Zeztsch. anyew. Chenz., 1916, 
29, i, 228).-The author claims priority for the French ultra- 
marine works of Deschamps Frhres for  the reproduction of 
Egyptian-blue (compare Laurie, McLintock, and Miles, A., 1914, 
ii, 128). It was prepared by fusion in an ultramarine furnace of 
quartz (50 parts), chalk (21 parts), copper oxide (24.4 parts), and 
sodium carbonate (4.6 parts), all in the finest. powder and com- 
pletely free from iron. The product, washed with hydrochloric 
acid and hot water, had the composition CaOJCu0,4Si0,, and 
corresponded in its chemical and physical properties completely 
with the material used by the ancients. G.  F. M. 

Separation of Erbium from Yttrium. I. P. S. WILLAND and 
C .  JAMES (J .  Amer. Chem. SOC., 1916, 38, 1198--1202).-1n carry- 
ing out a systematic investigation of the separation of erbium 
from yt.trium, it was considered desirable to start with two types 
of oxide material, o,ne containing an excess of yttrium and the 
other consisting chiefly of erbium. I n  the present paper an 
account is given of experiments with material of the former type. 

The methods of separation tested were fractional precipitation 
with sodium phosphate, potassium ferrocyanide, sodium nitrite, 
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potassium cobalticyanide, sodium carbonate in presence of 
ammonium acetate, ammonium oxalate in presence of ammoniuiii 
acetate, ammonium succinate in presence of ammonium acetate, 
sodium phosphate in presence of ammonium acetate, and sodiuni 
hydroxide in presence of excess of tartaric acid ; fractional crystal- 
lisation of the double ammonium sulphates, the diphenyl- 
sulphonates, and the picrates; and fractional precipitation from 
acetone solution by means of tartaric acid and malonic acid. 

The best results were obtained by the nitsite, cobalticyanide, 
and phosphate methods. Fractional precipitation with sodium 
nitrite is recommended for  work on a large scale on account of 
the cheapness of the salt and the ease of manipulation. 

Action of Nitric Acid on Aluminium. R. SELIGMAN and P. 
WILLIAMS (J .  SOC. Chern. Znd., 1916, 35, 665-672).-Experiments 
are described on the rate of dissolution of aluminium in nitric 
acid under varying conditions. It was found that  the most 
important condition affecting the rate of dissolution is tempera- 
ture, an increase of loo over a considerable temperature range 
being sufficient to increase the dissolution by 100%; the life of 
aluminium vessels used for storage or transport of nitric acid can 
therefore be greatly prolonged by keeping the temperature as low 
as possible. The concentration of the acid is also an important 
factor, the most active solvents being acids containing 20-40% 
by volume of nitric acid (D 1-42). On the other hand, acids 
containing 94.7% I-INO, were extremely inactive, a rate of 
dissolution of only 0-015 mg. of aluminium per 100 sq. cm. per 
twenty-four hours being observed. The presence of chlorine up 
to 0.05% in the acid did not affect the rate of attack, but 0.04% 
of sulphuric acid raised the rate of dissolution from 36 to 62 mg. 
per 100 sq. cm. per twenty-four hours. The presence of lower 
oxides of nitrogen also accelerates dissolution. The amorphous 
metal is more readily attacked than the crystalline, but  the 
presence of impurities in the metal is of less influence than has 
hitherto been assumed. Mixed nitric and sulphuric acids attack 
the metal much more readily than pure nitric acid, and statements 
to the contrary are erroneous. No local action or pitting was 
observed as the result of attack by nitric acid 011 aluminium sheet 
of high quality; the action was quite uniform. The influence of 
annealing aluminium on ita resistance towards nitric acid is a t  
present not clear. Exposure fo r  a few hours a t  100-125° seemed 
to  increase its resistance, but  by a longer exposure t o  the same 
temperature the metal lost its comparative immunity from attack. 
Also metal freshly annealed a t  540° is more resistant than metal 
which has stood for  ten days after annealing. The existence of 
a number of hydrates of aluminium nitrate is recorded (T., 1916, 
109, 612). G. F. M. 

E. G. 

Aluminium-Zioc Alloys. 0. BAUER and 0. VOGEL (Chenz. 
Zentr., 1916, i, 551-552; Mitt .  K .  Mat .  Priifungsamt, 33, 
146-198).-After a crit,ic,al discussion o,f the previous work on 
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these alloys, particularly that of Rosenhain and Archbutt (A., 
191 1, ii, 895), further thermal and niicroscopic investigations in 
completion of the work of these authors is described. Additional 
experiments on aluininiuin foil and aluminiuin-zinc alloys contain- 
ing 7-10% of zinc, and consisting of y-mixed crystals, were made. 
The presence of zinc in a sample is rapidly made evident by etch- 
ing with 5% sodium hydroxide, the surface of aluminium remain- 
ing white, whilst the mixed crystals become covered with a dgep 
black, superficial layer, which is not removed by washing with 
water and cotton-wool (distinction from copper). Investigation of 
the action of water on these alloys in respect to annealing showed 
that the action alters according to the temperature. Aluminium 
foil annealed a t  400° was most resistant, whilst the alloy contain- 
ing 8.73% zinc was least attacked when it has been annealed 
between 400° and 500°, and most attacked when annealed a t  ZOOo. 
Whilst zinc-free aluminium, either annealed or unsnnealed, 
developed no superficial roughnesses or spots under the i ifluence 
of the atmosphere, the alloys became covered with white spots, 
which after removal left a distinctly rough surface. As a protec- 
tion against the action of water, two  to four hours’ treatment at  
90-95O in a bath containing 2.5% K,CO,, 2.5% NaHCO,, and 
1% KHCrO, in aqueous solution is recommended. The metal is 
covered thereby by an iridescent, deep grey film. G. F. M. 

Formation of Aluminium Nitride from Alumina, Carbor,, 
and Nitrogen. 11. W. FRANKEL and J. SILBERMANN (Zei tsch.  
Elektrochem., 1916, 22, 107-109. Compare A., 1913, ii, 509).- 
A continuation of the previous work. The present paper deals 
with the influence of various sorts of carbon on the reaction. The 
following varieties of carbon have been used : acetylene carbon, 
powder petrol coke, graphite, and wood charcoal, both purified and 
unpurified. I n  the case of petrol coke and graphite, it is shown 
that  the reaction takes place more slowly than with acetylene 
carbon. I n  the case of wood charcoal, it is shown that the un- 
purified material gave a much higher reaction velocity than 
acetylene carbon, whereas the material purified by heating in 
chlorine and extracting with water and hydrochloric acid gave a 
value of the same order as that of acetylene carbon. The in- 
creased velocity in the case of unpurified wood charcoal is 
attributed t o  the presence of alkali in this material, since it has 
previously been shown that alkali has a powerful accelerating 
influence on the rate of formation of aluminium nitride. I n  an 
addendum t o  the paper, Askenasy compares the efficiency of the 
nitride production from pure alumina and pure carbon with that 
from bauxite and coke. The results are much to the advantage 
of the impure materials. I n  the case of pure material about 11.5% 
of nitrogen is fixed, whilst in the latter the material contains about 
23.5% of nitrogen. 

Hydrates of Aluminium Nitrate. RICHARD SELIGMAN and 
PERCY WILLIAMS ( J .  Chem. SOC., T., 1916, 109, 612-617).- 
During the course of experiments on the action of nitric acid on 

J. F. S.  
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aluminium, three distinct hydrates of aluminium nitrate have been 
found to exist. Saturated solutions of the nitrate prepared by 
heating the metal with nitric acid (D 1.42) and filtering through 
glass-wool deposit the hydrate, A12(N0,),,12H,0, sometimes in the 
form of single cryst’als weighing several grams if  cooling is slow. 
I n  acid of the above strength this hydrate is unstable, and is 
readily transformed by inoculation into the stable hydrate, 
A1,(N03),,18H,0. I n  acid of D 1-50 a t  20° the hydrate contain- 
ing 12H20 is alone stable. 

The hydrate with 12H,O is much more soluble in nitric acid 
(D 1’42) than that with 18H,O. 

The third hydrate, which has been obtained in the form of very 
thin plates, is very unstable when separated from the mother 
liquor. It appears to contain 15H,O or 16H,O, and t o  be stable 
in acid of density between 1-42 and 1.50. E. H. R. 

The Deritrification of Crystal [Glass free from Lime]. 
HENRY LE CHATELIER (Compt. rend., 1916, 162, 853-855).- 
Observations on the effect of lowering the temperature of the 
furnace on the physical structure of the glass being made. Two 
samples of glass were examined, namely: (1) normal crystal, used 
for making articles de Zuxe; (2) a variety called “quinquet,” used 
for making lamps; the base of the former consisting mainly of 
potash and of the latter of soda. The temperature of the furnaces, 
owing to fighting in the district, had t o  be lowered from 1350O to 
800° for twenty days, and then the fires had to be put out. On 
breaking the crucibles, devitrification was only noticeable in the 
second variety, felted mass= of very thin, hexagonal plates being 
seen a t  the bottom of the crucible. The vitreous mass was trans- 
parent a t  the top, but held in suspension small, isolated plates and 
other more voluminous crystals, grouped together in such a way 
as t o  give more or less regular spherolites. These crystals consist 
of silica in the form of tridymite. W. G. 

Titration with Permanganate in Strongly Alkaline Solution. 
BOHUSLAV BRAUNER (Zeitsch.  anal. Chem., 1916, 55, 225-267). 
-Arsenious acid reduces permanganate in alkaline solution to 
Mn203 if an electrolyte, such as potassium sulphate, is present in 
the solution t o  cause precipitation of the colloidal Mn(OH)3;e in 
the absence of an electrolyte, the hydroxide remains in colloidai 
solution and the reduction proceeds to MnO,. Thallous salts are 
completely oxidised to thallic salts by permanganate in alkaline 
solution; cerous salts are oxidised t o  the CeO, state. Lead yields 
an oxide which contains rather more oxygen than corresponds 
with the compound PbO + PbO,. Selenious acid and tellurous 
acid are oxidised completely, as is also ferrous iron. I n  slightly 
alkaline solution, nickel yields an oxide of the formula Ni,,O,, ; 
in strongly alkaline solution, the oxidation proceeds approximately 
to the formation of N&03. Cobalt yields an oxide containing some- 
what more oxygen than corresponds with Co,O,. w. P. s. 

VOL. cx. ii. 20 
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The Transformations of Pure Iron. SIR ROBERT HADFIELD 
(Trans. FararZuy ~Soc,, 1916, 11, 125-1 28).----An introduction to a 
general discussion. The explanation of the changes in the proper- 
ties of iron with temperature on the basis of allotropy has broken 
down, and the most promising line of investigation is now the 
study of the nature of the carbides contained in steels of different 
kinds. C. H. D. 

The Transformations of Pure Iron. A. E. OXLEY (Truns. 
Faraduy SOC., 1916, 11, 129--134).-The A, point in iron is not 
to be regarded as an allotropic change point. A true allotropic 
change, such as that  of oxygen into ozone o r  of white into red 
phosphorus, is accompanied by a development or absorption of 
energy which is of a different order from that  involved in tlie 
fusion of solid elements, whilst the thermal change in the recales- 
cence of iron is even smaller than the heat of fusion of a metal. 
The so-called allotropic changes of iron are rather to be regarded 
as changes in the grouping of the atoms in the crystal, and are 
closely associated with the variations in the magnetic properties. 
Thus, cooling through A, may be accompanied by closer grouping 
of the molecules in the direction of spontaneous magnetisation, 
there being no change in the crystalline symmetry. There is a 
thermal effect corresponding with the difference of the potential 
energies above and below tlie change point. C. H. D. 

The Allotropy of Iron. F. C. THOMPSON (Trans. Faruday SOC., 
1916, 11, 134--140).-The changes in the properties of iron with 
temperature indicate the existence of four allotropic modifications, 
a, p, y, and 6. The transformation points are a t  768O, 900°, and 
1400O respectively, whilst a slight change may be detected by 
thermal and dilatometric measurements a t  830O. The A, qoint 
is of the same nature as the other critical or transformation points. 
There is evidence from magnetic observations that  the molecular 
weight' of solid iron in its different modifications is different', P-iron 
being probably Fe,, y-iron Fez, and 6-iron Fe. These modifications 
must have different types of packing in the crystal, although 
having the same crystal system. The changes are of exactly the 
same kind as those which are recognised t o  be allotropic in zinc 
and sulphur. C. H. D. 

SIR ROBERT HADFIELD (Trans 
Faraday SOC., 1916, 11, 183--197).-The presence of nickel in 
steel does not greatly retard corrosion unless in large pro- 
portions. Of the alloys of iron and chromium prepared by the 
author in 1892, those containing about 11% of chromium and 176 
of carbon are found t o  have remained bright and free from rust, 
although the resistance t o  dilute sulphuric acid is not high. The 
'stainless steel' used for  cutlery is similar in composition, coil- 
taining l0-12% of chromium, but  only 0*3-0*4% of carbon. 

Curves are given showing the influence of varying proportions 
of silicon, chromium, nickel, and tungsten on the resistance of 
steel to attack by 20% sulphuric acid. 

The Corrosion of Steel Alloys. 

C. H. D. 
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Physical and Mechanical Factors in Corrosion. CECIL H. 
DESCH (Y ' i*n i~s .  E'ccrci~Accy Soc., 1916, 11, 198-203. Compare A.,  
1915, ii, 346).-The difference between the results of tests made 
by immersing metals and alloys in acids and determining tlie loss 
of weight, and actual experience of atmospheric or other forms of 
corrosion, is largely due to differences in the physical and 
mechanical properties of the corrosion product. A tough, 
adherent product acts as a protection against further action, whilst 
a loose, porous product allows the entrance of the electrolyte and 
frequently, as in the case of iron rust, accelerates corrosion by its 
electronegative character. The manner in which corrosion begins 
i.; determined by the chemical or mechanical heterogeneity of the 
metal. Comparative experiments on corrosion should always 
include a microscopical study of the process, especially in its initial 
stages. C. H. D. 

The Relative Corrodibilities of Iron and Steel. J. NEWTON 
FRIEND (Trans. Faraday SOC., 1916, 11, 204-211).-Iron 
immersed in tap-water yields a rust consisting almost entirely of 
ferric oxide, and there is no pitting, but if made alternately wet 
and dry, pitting takes place, and both ferric and ferrous oxides 
are found in the rust. If only partly immersed, severe local 
corrosion takes place, with the formation of much ferrous oxide. 
Concentrated solutions of alkali nitrates yield a bright green rust. 
Slightly alkaline solutions of mineral salts produce pitting, even 
when the iron is in  tlie form of Kahlhaum's electrolytic foil. 

The relative resistance of different varieties of iron and steel 
towards different corroding media varies so widely tha t  no general 
statement can be made as to the resisting power unless the coii- 
ditions to which the metal is to be exposed are specified. Con- 
sequently, in the present state of knowledge the  final appeal must 
be made t o  experiments on a large scale under working conditions. 
It canriot be said that either wrought iron or steel has an  absolute 
advantage over the other material in regard to  resistance to  
corrosion. C. H. D. 

The Influence of Composition on the Corrosion of Steel. 
LESLIE AITCHISON (Tram.  Faraday SOC., 1916, 11,. 212-234).- 
The loss of weight of annealed carbon steels in 3% sodium chloride 
solution passes through a minimum a t  0.45% C, and then rises to 
a maximum a t  0.9%. I n  10% sulphuric acid the  result is similar, 
whilst 1% sulpliuric acid shows the maximum, but  not the mini- 
mum. I n  tlie tungsten series there is a maximum corrosion a t  
21% W. This is the  composition a t  which the excess carbide 
reaches a maximum. Vanadium steels are readily corrodible, a 
maximum occurring a t  from 6 to 10% V, according to the solvent. 
Chromium diminishes the amount of corrosion, whicli becomes zero 
in sodium chloride o r  dilute acid a t  19% Cr, although steel of this 
composition is attacked to a remarkable extent by the stronger acid. 
Addition of cobalt steadily diminishes the iiability t o  corrosion. 
Copper increases the corrosion in sodium chloride or 1% sulphuric 
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acid, but quantities of 1% or more diminish the corrosion in 10% 
sulphuric acid, owing to the formation of a protective layer of 
copper after the initial stage'. 

The results are less regular when the steels are immersed in 
tap-water in the dark, but are more similar to those obtained in 
1% sulphuric acid than either of the other series. The presence of 
copper accelerates the corrosion. 

Homogeneous structure is not in it,self a safeguard against 
corrosion, and it appears that  the determining factor is the com- 
position of the solid solution. Carbides are usually unatt'acked, 
and accelerate corrosion by acting as cathodes. 

S. WHYTE (Trans. Faraduy 
SOC., 1916, 11, 235-236).-In a case of rapid corrosion of a mild 
steel water-pipe embedded in earth, it was found that the steel had 
been overheated, and had a coarse, angular arrangement of the 
ferrite. Laboratory tests show that such an overheated steel is 
corroded 20% more rapidly than the same steel in the normalised 
condition. When an applied electromotive force is employed, the 
ferrite is first attacked, and the action then extends to the pearlite 
(compare Desch and Whyte, A., 1914, ii, 660). 
The Position of Marteneite in the Iron-Carbon Diagram. 

WITOLD BRONIEWSKI (Compt. rend., 1916, 162, 917-919).-The 
stability of any substance at  a given temperature being dependent 
on its free energy, an attempt has been made t o  determine the 
position of martensite in the iron-carbon system by determining 
its E.M.P.  of solution. A normal solution of ferrous sulphate 
was used as the electrolyte, and the E.2M.F. given respectively by 
annealed and quenched steels containing from 0.07 t o  1.12% of 
carbon were compared, first against an anode of graphitised 
carbon, secondly against a cathode of very mild steel. 

It was found that the E.M.F. obtained with martensite was 
lower than that given by the active element in annealed steel, 
namely, ferrite, indicating that the solution of carbon in ferrite 
to form martensite diminishes the free energy. The definition of 
martensite given by Le Chatelier, as a solution of carbon in a-iron, 
is confirmed. It probably becomes stable towards the tempera- 
ture of liquid air, and its formation by quenching is in accordance 
with the Bancroft-Ostwald law that the form which first appears 
is not  the most stable, which would be austenite, but the one 
closest to this. I n  the diagram the inartensite area appears as a 
very narrow band on the left-hand side, extending rapidly at  very 
low temperatures with increasing carbon content. 

Dissociation of Ferric Oxide in Air. J. C. HOSTETTER and 
R. B. SOSMAN ( J .  Amer. Chem. SOC., 1916, 38, 1188--119S).-In 
an earlier paper (this vol., ii, 331) it was shown that  ferric oxide, 
Fe,O,, dissociates to  form a continuous series of solid solutions 
from Fe,O, t o  very near Fe,O,, and that the curve obtained by 
plotting the dissociation pressures against the composition a t  a 
given temper;dure rises rapidly as the composition approaches 
pure Fe,O,. 

C. H. D. 
The Gorrosion of Iron and Steel. 

C. H. D. 

E. H. R. 
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Further experiments have now been carried out which show 
that  there is a measurable dissociation of ferric oxide in air a t  
all temperatures between l l O O o  and 1300°, and tha t  the amount 
of dissociation increases with the temperature. This was demon- 
strated by determining the differences in the weight of ferric 
oxide when ignited in air and in oxygen; it was found that  as the 
temperature was increased the difference in weight was also 
increased. 

It was observed that  platinum lost weight when heated in con- 
tact with ferric oxide a t  1100--1200°, whilst alundum was not 
affected appreciably a t  these temperatures; an alundum boat was 
therefore used in the experiments. E. G.  

Chrome Yellow. I. The System PbSO, + K,CrO, PbCrO, + 
K,SO,. JAROSLAV MILBAUER and KAMIL KOHN (Zeitsch.  physikal. 
Chem., 1916, 91, 410-430).-With the object of explaining the 
formation and nature of the variously tinted forms of chrome- 
yellow prepared on the largo scale, the authors have investigated 
the reaction PbSO, + K,CrO, f PbCr04 +. K,SO, from the point 
of view of the phase rule and of chemical equilibrium. It is 
shown that  the reaction proceeds practically completely in the 
direction from left to right, and a t  such a rate that  it can be 
readily followed. The velocity in  the opposite direction is very 
small, and can only be detected by the great sensitiveness of the 
reaction, CrO,!' $; 8H' + 61' = Cr"' + 4H20 + 31,. From determina- 
tions of the stability, i t  is shown that  the solid phase PbSO, can- 
n0.t exist in the presence of K2Cr04, K2S04, and PbCr04, and, 
further, the existence of double salts is unlikely. The determina- 
tion of the mass-action curve was rendered very difficult owing to 
the very small equilibrium constant and the strong adsorption. 
Adsorption is very marked a t  lower temperatures and high con- 
centration, and is doubtless of importance in t.he manufacture of 
particular shades of chrome-yellow. The equilibrium constant is 
so small that  i t  follows that  the region of existence of lead sulphate 
practically vanishes from the isothermal diagram. The velocity 
of the reaction increases with increasing temperature, but  here 
also the adsorption causes the velocity coefficients to  appear as 
functions of the adsorption. It follows as a general result that 
the manufacture of chrome yellow can be carried out from lead 
sulphate, and that  various shades can be obtained by varying the 
conditions, temperature, concentration, and time. It also follows 
that  in the manufacture an excess of lead acetate should be used, 
for this will secure the absence of potassium chromate in the pro- 
duct. This point. is essential, since such chromate would rapidly 
convert the lead sulphate which is necessary for the particular 
shade into lead chromate, and so the shade would be changed. 
The theory which explains the stability of chrome-yellow by the 
existence of a lead sulphochromate is unlikely, since the present 
experiments make the existence of these double salts extremely 
doubtful. J. F. S. 
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Double Refraction of Vanadium Pentoxide Sol. H. 
FREUNDLICH (Zeitsch. EZektroc7bem., 1916, 22, 27--33).-1t is 
shown that a solution of vanadium pentoxide sol when stirred 
exhibits yellow, shining streaks, as though it contained fine 
crystals floating in it. If a similar solution is examined by trans- 
mitted light, i t  is seen to  be quite clear, and dark streaks are 
observed. These facts are due to double refraction, which is set 
up when the sol is stirred. It is sliown that when examined under 
crossed nicols the sol exhibits all the properties of a doubly refract- 
ing substance. I n  addition to stirring, the same phenomena can 
be brought about by placing the sol in a magnetic or an electric 
field. When examined ultramicroscopically, the sol is seen to 
contain particles elongated along one axis, and it is t o  these 
particles and their arrangement that the double refraction is 
attributed. The connexion between the present case aiid the 
Majorana phenomenon and that of licuid crystals is discussed. 

J. F. S. 

The Presence of Nickel in Native Platinum. S. P I ~ A  DE 
RUBIES (Arch. Sci. phys. nat., 1916, [iv], 41, 475-478). 
-The author has submitted a large number of samples of native 
platinum from different deposits t o  spectrochemical examination, 
and finds that in every case nickel is present in weighable quantity. 
Platinum ores rich in iron give the most intense nickel spectrum, 
bu t  so far no direct relationship has been found between the iron 
and nickel contents. W. G. 

Volatilisation of Platinum. G. K. BURGESS and R. G. WALTEN- 
BERG ( J .  1nd. Eqkg. Chem., 1916, 8, 4 8 7 4 9 0 ;  J .  SPashi?;rgton 
Acad. Sci., 1916, 6,  365-366. Compare A., 1915, ii, 586).- 
Platinum ware in  the form of crucibles, of whatever degree of 
purity, behaves, as regards loss or gain of weight when heated in 
air, in a manner characteristic only of the temperature of heat- 
ing. Each impurity (such as iridium, rhodium, or iron) exerts 
an independent effect on the volatilisation, but  the loss is not 
appreciable below 900". There may even be a slight gain in 
weight when impure platinum is heated below 900°, owing to  the 
iron diffusing t o  the surface and oxidising. A t  higher tempera- 
tures, iron and rhodium decrease the volatilisation, whilst iridium 
increases it, the loss in weight increasing with the iridium con- 
tent and the temperature. I n  an oxidising atmosphere a t  about 
1000°, platinum, in the presence of (but not in contact with) 
silica, apparently takes up small quantities of this substance. The 
loss in weight due t o  the solution of substances in hydrochloric 
acid, after heating, is variable, depending on the crucible; this 
lcss is relatively greater a t  low than at  high temperatures. The 
losses caused by heating, acid treatment, and iron diffusion con- 
tinue after the first treatment, although, of course, the concen- 
tration of iron must diminish. There appears to be no platinum 
made which does not contain'some iron. w. P. s. 
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Ruthenium Dicarbongl. ROBERT MOND (IZep. Brit. ASSOC., 191 5 
393).-Ruthenium dicarbonyl has been obtained by heating 
finely powdered ruthenium in carbon monoxide a t  300° under a 
pressure of 400 atmospheres. It is extracted from tho residue by 
solution in alcohol. Unlike other carbonyls, it is not volatile. 

C. H. D. 
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